Introduction
Tropospheric aerosols influence the earth's radiation balance by scattering and absorbing a portion of the incoming short-wave comparison, and are commonly (although not always) taken in the range 20 to 40% RH.
In September of 1996, we conducted a 2-week field campaign at Sable Island. Our primary motivations were to obtain measurements of f,•(c•,) for marine, continental, and anthropogenically influenced amasses selected on the basis of isentropic amass trajectory analyses [Harris and Kahl, 1994 ], solar radiation, and by modifying the optical properties of and to examine its dependence on the measured particle size clouds, including their spatial extent and lifetime. In contrast to distribution and composition. Because the relative contribution well-mixed greenhouse gases, the aerosol spatial distribution is of organic aerosols to the light scattering budget and their highly non-uniform with respect to aerosol mass and particle size influence on hygroscopic growth are relatively unknown, we distribution, confined to roughly the lowest 2 km, dependent on used size dependent composition measurements to apportion proximity of aerosol source regions, aerosol lifetimes which are scattering to sea salt, sulfate, organic, and mineral aerosol. We size dependent, and the ability of particles to activate in cloud. modeled the aerosol scattering coefficient (c•,•) based on The magnitude of direct radiative forcing estimates depends on measurements of the dry particle size distribution and sizeseveral parameters including mass scattering efficiency, relative humidity dependence of aerosol scattering, and aerosol mass loading [Schwartz, 1996] . Calculations of global energy balance suggest that the net effect of tropospheric sulfate aerosol on regional climate is a negative forcing (net cooling), with significant cooling expected over industrial regions of the Northern hemisphere [Charlson et al., 1992] .
Dry salt particles when exposed to sufficient concentrations of water vapor will rapidly deliquesce, i.e. transform into solution droplets. The RH of deliquescence is dependent on the watersolubility of the salt, i.e. is composition dependent. Ambient measurements of hygroscopic growth of aerosols from Seattle, WA and Denver, CO attributed the lack of a discernible Flowrate drffi was eliminated with mass flow controllers. The particle number concentration (Dp > 0.015 grn) was monitored with a condensation nucleus counter (TSI 3760). Integrated number concentrations from the SIMPS system agreed within 10% of the CN establishing that most of the particles were in this size range. Aerosols were collected for individual particle analysis twice daily (2-10 minute collection) using a multistage low pressure cascade impactor. The particle size distribution and composition (using x ray analysis) was determined with electron microscopy (EM) techniques [Mclnnes et al., 1997] for particles 0.06 _< Dp _< 2.0 lxm, assembled from low magnification digital images of the deposit. The projected area of each particle in 2-D was 
Results and Conclusions
Aixmass trajectories for the two cases are summarized in Table 1 The increase in .
•p due to hygroscopic growth of aerosol components at 85% RH. The uncertainty in the value at 40% RH is from a 20% change in the refractive index, while uncertainties in the reported values at 85% are from using diameter growth factors of 1.5 and 1.7, with a constant refractive index.
would be 2.8 for the marine case, and 6 for the anthropogenically influenced case, owing to the smaller particle size distribution of the anthropogenic case. In contrast, the measured f•,•o(**) is 2.7 for the marine case and 1.7 for the anthropogenic case. These results imply that aerosol composition, rather than differences in the particle size distribution, is responsible for the observed differences in f•(**).
The relative abundance of each aerosol type, determined from EM, was used to estimate its relative contribution to the aerosol light scattering as a function of size, as shown in Fig. 4 . Not surprisingly, the aerosol composition (sub 1 [an) is predominantly sea salt for the marine case representing-95% of ** at 40% RH, with a small contribution from sulfate and mineral aerosol. For the anthropogenic case the aerosol composition was more varied, with sea salt contributing -40% of the sub 1 gm scattering. Mineral, carbonaceous and sulfate aerosol were responsible for the remainder. Due to the difficulty in estimating the amount of organic carbon in internally mixed particles, our results suggest that it is at least as abundant as sulfate aerosol. The results also suggest that non-hygroscopic mineral and carbonaceous aerosol contributed to the observed differences in hygroscopic behavior. Indeed, if we assme a f•(Dp) of 1.6 for sea salt aerosol and no appreciable growth for the remaining aerosol types in the anthropogenically influenced sample, the light scattering enhancement is 1.9 + 0.4, sufficient to account for the measured hygroscopic growth (Fig. 5) . This suggests that the only hygroscopic component for the anthropogenic case is sea salt aerosol and that other aerosol constituents do not grow appreciably; alternatively we suggest that the growth of sea salt aerosol is suppressed, allowing for a limited amount of growth associated with other aerosol types. This would imply internal mixtures of non-hygroscopic material associated with sea salt and sulfate particles. 
